PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-335048 
(43)Date of publication of application : 17.12.1996 



(51)Int.CI. 




G09F 13/18 








F21V 7/12 








F21V 8/00 




(21) Application number . 


07-142771 


(71)Applicant 


: NEC HOME ELECTRON LTD 


(22)Date of filing : 


09.06.1995 


(72)Inventor : 


HOTTA SHINICHI 



(54) BACK LIGHT DEVICE 

(57)Abstract: 

PURPOSE: To provide a back light device in which the 
light emitted from a fluorescent lamp can be effectively 
utilized with a relatively simple structure to effectively 
increase the luminance in a light guide plate. 
CONSTITUTION: A reflecting sheet 2 and a diffusing 
sheet 3 are arranged on the lower surface side and 
upper surface side of a square light guide plate 1 
consisting of acrylic resin, respectively. A liquid crystal 
panel 4 is arranged on the diffusing sheet 3 so as to be 
superposed thereon. A reflecting layer 8 consisting of 
aluminum foil is laminated on the non-light guide plate 
side (back surface side) of the reflecting sheet 2. On the 
other hand, a straight type fluorescent lamp 5 is 
arranged on one end surface 1a of the light guide plate 
1 ( and the circumference is enclosed by a lamp house 6 
having a high reflecting layer 7 by silver vapor deposition 
on the inner surface. The end part 6a of the lamp house 
6 is situated on the end surface 1a side of the light 
guide plate 1, and protruding parts 2a, 8a of the 
reflecting sheet 2 and the reflecting layer 8 are arranged on the reverse side so as to be 
superposed thereon. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Back light equipment characterized by having a high reflecting layer inside with a light 
guide plate, the reflective sheet arranged to the inferior— surface-of-tongue side of a light guide 
plate, and the fluorescent lamp arranged to one [ at least ] end^ace side of a light guide plate, 
and having provided one [ of a fluorescent lamp ] end face of a light guide plate, and the lamp 
house which surrounded the portion except the side which counters mostly, and forming a 
reflecting layer in the non-light guide plate side of the aforementioned reflective sheet 
[Claim 2] Back light equipment according to claim 1 characterized by having put the reflection 
nature member on one field of a sheet, and constituting the aforementioned reflecting layer in it. 
[Claim 3] Back light equipment according to claim 1 characterized by giving diffuse reflection 
nature to the aforementioned reflective sheet. 

[Claim 4] Back light equipment according to claim 1 characterized by forming the aforementioned 
quantity reflecting layer with silver. 

[Claim 5] Back light equipment which is equipped with the following, and is characterized by 
laying one edge of a lamp house on top of a part for this lobe while locating the aforementioned 
reflective sheet so that it may project in one end^ace side of a light guide plate. Light guide 
plate The reflective sheet arranged to the inferior-surface-of-tongue side of a light guide plate 
The reflecting layer prepared in the non-light guide plate side of a reflective sheet The lamp 
house which surrounded mostly the portion except the side which has a high reflecting layer 
inside with the fluorescent lamp of a straight pipe form arranged to one [ at least ] end-face sid 
of a light guide plate, and counters with one [ of a fluorescent lamp ] end face of a light guide 
plate 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to improvement of the reflective structure of the 
light guide plate tooth-back section in the back light equipment of an edge light form especially 
about back light equipment. 
[0002] 

[Description of the Prior Art] This conventional seed back light equipment is constituted as 
shown in drawing 4 . In this drawing, 1 is a light guide plate of a square shape which consists of 
acrylic resin etc., the reflective sheet 2 is arranged at the inferioi^surface-of-tongue side 
(tooth-back side) of that, and the diffusion sheet 3 is arranged at the upper surface side, 
respectively. And it is arranged so that a liquid crystal panel 4 may lay on top of the diffusion 
sheet 3. On the other hand, the fluorescent lamps 5, such as a cold cathode fluorescent lamp of 
a straight pipe form, are arranged at one end^ace 1a of a light guide plate 1. By the about U 
character-like lamp house 6, this fluorescent lamp 5 is mostly surrounded except for the portion 
which counters end-face 1a of a light guide plate 1. It consists of a silver vacuum evaporationo 
film, and the high reflecting layer 7 with reflection nature higher than the reflective sheet 2 is 
formed in the inside of this lamp house 6. In addition, each edge 6a and 6b of a lamp house 6 is 
arranged so that it may have contact or a crevice between some at the edge by the side of the 
inferior surface of tongue of a light guide plate 1, and the upper surface. 

[0003] According to this equipment, it is, it carries out, and after [ direct ] being reflected by th 
quantity reflecting layer 7 and introduced indirectly, based on refraction inside a light guide plate 
1, reflection with the reflective sheet 2, etc., incidence of the light emitted from the fluorescent 
lamp is carried out to a liquid crystal panel 4 through the diffusion sheet 3 at end-face 1a of a 
light guide plate 1. For this reason, a liquid crystal panel 4 is illuminated by comparatively uniform 
brightness, and a good display is obtained. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in this back light equipment, thickness 
consists of foaming polyethylene terephthalate resins which are 188 micrometers, and the 
reflective sheet 2 arranged at the inferior-surface-of-tongue side of a light guide plate 1 is th 
relation to which the reflection factors 91-93 of that are also reached, and when a liquid crystal 
display good as mentioned above is obtained, the miniaturization of equipment can also plan it 
[0005] However, since the thickness of the reflective sheet 2 is very thin, all the light that 
leaked from the light guide plate 1 will not be able to be reflected in a light guide plate side, and a 
part of light will leak to the tooth-back side of the reflective sheet 2. For this reason, there is a 
problem that the utilization factor of light falls and brightness also falls. 

[0006] So, the purpose of this invention uses effectively the light emitted from a fluorescent 
lamp by easy composition in comparison, and is to offer the back light equipment which can raise 
the brightness in a light guide plate effectively. 
[0007] 

[Means for Solving the Problem] Therefore, the reflective sheet arranged to the inferior- 
surface-of-tongue side of a light guide plate and a light guide plate in order that this invention 



may attajn the above-mentioned purpose, It has a high reflecting layer inside with the 
fluorescent lamp arranged to one [ at least ] end-face side of a light guide plate. And on [ of a 
fluorescent lamp ] end face of a light guide plate and the lamp house which surrounded the 
portion except the side which counters mostly are provided, A reflecting layer is formed in th 
non-light guide plate side of the aforementioned reflective sheet, invention of th 2nd of this 
invention It is characterized by having put the reflection nature memb r on one field of a she t, 
having constituted the aforementioned reflecting layer in it, and for the 3rd invention having 
given diffuse reflection nature to the aforementioned reflective sheet, and the 4th invention 
forming the aforementioned quantity reflecting layer with silver. 

[0008] Furthermore, the reflective sheet which has arranged invention of the 5th of this 
invention to the undersurface side of a light guide plate and a light guide plate, The reflecting 
layer prepared in the non-light guide plate side of a reflective sheet, and the fluorescent lamp of 
a straight pipe form arranged to one [ at least ] end-face side of a light guide plate, Have a high 
reflecting layer inside, and provide one [ of a fluorescent lamp ] end face of a light guide plate, 
and the lamp house which surrounded the portion except the side which counters mostly, and 
while locating the aforementioned reflective sheet so that it may project in one end— face side of 
a light guide plate It is characterized by laying one edge of a lamp house on top of a part for this 
lob . 
[0009] 

[Function] According to this composition, even if the light which leaked from the light guide plat 
penetrates a reflective sheet by the relation the laminating of the reflecting layer is carried out 
[ relation ] to the reflective sheet arranged at the undersurface side of a light guide plate, it is 
reflected by the reflecting layer and the most is returned to a light guide plate. Therefore, as a 
result of being used effectively, the light emitted from the fluorescent lamp can raise the 
brightness in a light guide plate effectively, and can expect the outstanding display function. 
[0010] 

[Example] Next, one example of this invention is explained with reference to drawing 1 - drawing 
2 . In addition, same reference agreement is given to the same portion as the conventional 
example shown in drawing 4 , and the detailed explanation is omitted. In this drawing, the featur 
portion of this invention is forming a reflecting layer 8 in the non-light guide plate side of the 
reflective sheet 2. It is having arranged additionally, moreover, so that the reflective sheet 2 
arranged at the undersurface side of a light guide plate 1 at the rear-face side of one edge 6a 
may be piled up, while arranging one edge 6a of the lamp house 6 which surrounds a fluorescent 
lamp 5 mostly to the end-face side (1a) of a light guide plate 1. Although the vacuum 
evaporation© sheet of aluminum is used for the reflecting layer 8 by which a laminating is carried 
out to the reflective sheet 2 in the example of illustration, a white paint, white pigments, etc. can 
be painted, or white paper can be stuck, or one layer cannot be found and two or more layer 
laminating of the reflective sheet 2 can also be carried out. 

[0011] Moreover, the reflective sheet 21 is arranged like the undersurface side at other^end sid 
1b of a light guide plate 1, and the reflecting layer 81 is formed in the non-light guide plate side 
of that In addition, although the reflective sheet 2, the reflective sheet 21 and the reflecting 
layer 8, and the reflecting layer 81 consist of respectively same members, they can also consist 
of different members. Only fixed length is projected and (2a) turned on the endH^ce 1a side of a 
light guide plate 1, and this lobe 2a puts especially the reflective sheet 2 on the rear-face side of 
one edge 6a of a lamp house 6. In addition, it is desirable to give a reflex function (dispersion) 
which light diffuses at random to the reflective sheet 2. 

[0012] According to this example, even if the light which leaked from the light guide plate 1 
penetrates the reflective sheet 2 by the relation the laminating of the reflecting layer 8 is carried 
out [ relation ] to the reflective sheet 2 arranged at the inferior-surface-of-tongue side of a 
light guide plate 1, it is reflected by the reflecting layer 8 and the most is returned to a light 
guide plate 1. Therefore, as a result of being used effectively, the light emitted from the 
fluorescent lamp 5 can raise the brightness in a light guide plate 1 effectively, and can expect 
the outstanding display function. 

[0013] Moreover, since lobe 2a of the reflective sheet 2 and lobe 8a of a reflecting layer 8 are 



located in the bottom even if a crevice is formed between edge 6a of a lamp house 6, and end- 
face 1a, light cannot leak to the tooth-back side of a reflecting layer 8, and a deployment of light 
can be aimed at In addition, the same effect is acquired, even if the reflective sheet portion 
arranged at the edge 6a bottom makes the reflective sheet 2 extend and also arranges another 
reflective sheet or the reflective member which has a reflection factor almost equivalent to the 
reflective sheet 2. 

[0014] Furthermore, since the reflective sheet 21 and the reflecting layer 81 are arranged also at 
other-end side 1b of a light guide plate 1, the utilization factor of light is improvable conjointly 
with above-mentioned composition. 

[0015] This invention persons the cold cathode fluorescent lamp whose bulb outer diameter is 
2.5mm to next, one end-face side of the light guide plate with which it is thin from the acrylic 
resin which is 4mm Separate and arrange the interval of 1.9mm and inside the lamp house which 
has a high reflecting layer by silver vacuum evaporationo at the periphery of this fluorescent 
lamp While arranging foaming pet E60L (PET : polyethylene terephthalate) which arranges so that 
an interval with a fluorescent lamp may be set to 1mm, and is sold to the inferior surface of 
tongue of a light guide plate from Toray Industries, Inc. as a reflective sheet The back light 
equipment which comes to carry out the laminating of the reflecting layer which projects 3mm, 
lays on top of the rear-face side of one edge of a lamp house, and is moreover from aluminum 
foil on an end-face side at the tooth-back side of a reflective sheet, the place which measured 
the brightness of a light guide plate with the inferior-surface-ofHiongue side of a light guide plat 
about the conventional back light equipment which has arranged only foaming pet E60L — this 
invention article — 3104 cd/m2 and the former — elegance — 3021 cd/m2 it was . Namely, as 
for this invention article, as compared with elegance, brightness became high 2.7% conventionally. 

[0016] Drawing 3 shows other examples of this invention, and fundamental composition is the 
same as that of the above-mentioned example almost A different point is having formed almost 
symmetrically the lamp house 6 which has the high reflecting layer 7 in a fluorescent lamp 5 and 
an inside mainly in the other-end side 1b side of a light guide plate 1. Since the quantity of light 
by which incidence is carried out to a light guide plate 1 increases according to this example, 
although the quantity of light which penetrates the reflective sheet 2 also increases, by 
arrangement of a reflecting layer 8, the transmitted light can be effectively returned to a light 
guide plate side, and it contributes to improvement in brightness. 

[0017] In addition, although a fluorescent lamp can also be made into L form besides a straight 
pipe form, and a KO typeface, for example, without this invention being restrained by only the 
above-mentioned example in any way, in this case, two or more end faces of a light guide plate 
will be countered, and it will be arranged. Moreover, the diffuse reflection layer which has the 
width of face set as the high reflecting layer portion which counters the end face of a light guid 
plate by 60 - 140% of range of the bulb outer diameter of a fluorescent lamp can also be formed. 
[0018] 

[Effect of the Invention] As mentioned above, according to this invention, even if the light which 
leaked from the light guide plate 1 penetrates a reflective sheet by the relation the laminating of 
the reflecting layer is carried out [ relation ] to the reflective sheet arranged at the inferior- 
surface-ofHiongue side of a light guide plate, it is reflected by the reflecting layer and the most 
is returned to a light guide plate. Therefore, as a result of being used effectively, the light 
emitted from the fluorescent lamp can raise the brightness in a light guide plate effectively, and 
can expect the outstanding display function. 

[0019] Moreover, since the lobe of a reflective sheet and a reflecting layer is located in the 
bottom even if a crevice is formed between one edge of a lamp house, and one end face of a 
light guide plate, light cannot leak to the tooth-back side of a reflecting layer, and a deployment 
of light can be aimed at 

[0020] Furthermore, if a reflective sheet and a reflecting layer are arranged to all the end faces 
except one end face of a light guide plate, since the light which leaks from a light guide plate can 
be suppressed remarkably, the utilization factor of light can be conjointly raised further to the 
inferior-surface-of-tongue side of a light guide plate with the composition which arranges a 



reflective sheet and a reflecting lay r. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional side elevation showing one example of this invention. 
[Drawing 2] The bottom view of drawing 1 . 

[Drawing 3] The sectional side elevation showing other examples of this invention. 
[Drawing 41 The sectional side elevation of the conventional example. 
[Description of Notations] 

1 Light Guide Plate 
1a One end face 
1b Other-end side 

2 21 Reflective sheet 
2a, 8a Lobe 

3 Diffusion Sheet 

5 Fluorescent Lamp 

6 Lamp House 
6a One edge 

7 High Reflecting Layer 

8 81 Reflecting layer 
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aai/T%»t©*«»l4KI#Ji-C''EI*SnTill3tt*EK:i8 

[0 0 19] X, M(C7>yA^7 7.©— *©««<!:«* 
^©-^©^StWFBTfcBSW^fiKSnxt), ^©T<W 
40 hRO!SS>fS©§SttiSP* s teBUX^?)fe* 
(C, ***E»JI©*li«lfcaiHSCt»4&<, 7t©*^l 
fijffl t*«X#*. ■ 
[0 0 2 0] S6CI4, «^«©-^©^ffi*l^<'r'< 

[BiB©ffimd:K9i] 

' [01] #|B93©l^;[i604&^1"fl!0r®0.. 
50 [0 2] 01©Tffi0. 
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[0 3] *«9KOflfiO!)*tfi«fcS1"flJWfffiH. 
[04] ftitkWmmffi^o 
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1 a -^ro^B® 
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2. 2 1 EJ*->-h 
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6 7>^A 1 ?^ 
6 a -#©3S§gB 

8.8 1 SttJI 
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